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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a gravure printing paper of excellent sophisticated 
feeling. 

SOLUTION: This gravure printing paper is obtained by coating the obverse and/or reverse face 
(s) of a basal paper with a coating liquid containing a hollow organic pigment 0.2-0.5 ^m in 
particle size followed by drying and then subjecting the coated surface(s) to supercalendering. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a gravure printing paper used for gravure printing, and at least to one side of a 
surface and rear surface of a base paper. High gloss paper for gravure printings which carries 
out coating of a hollow organic color whose particle diameter is 0.2 micrometer - 0.5 
micrometer, and the coating liquid in which an aspect ratio contains DERAMINETO clay of 
30-60, dries and is characterized by having carried out super calender processing of the coating 
surface, and being manufactured after that. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the high gloss paper for gravure printings with 
high white paper gloss and printing gloss especially about the gravure printing paper used for 
gravure printing. 
[0002] 

[Description of the Prior Art]The gravure printing which is a kind of intaglio printing is well 
known as a printing means by which printed matter which is minute and has a high grade feeling, 
such as a poster, a calendar, and a high-class photograph collection, is obtained from the 
former. In recent years, the printed matter which has a high grade feeling more is required, and 
highly minute-ization of gravure printing technique is progressing. In connection with it, a dry 
down is low and the demand of the gravure printing paper with a high grade feeling is increasing. 
[0003]Generally, in order to raise the high grade feeling of printed matter, it is known that it is 
effective to make the gloss of a print sheet high, and various proposals are made from the 
former about the art for raising the white paper gloss and printing gloss of a print sheet. 
[0004]For example, after carrying out coating of the coating liquid which uses paints and 
adhesives as the main ingredients on the surface of a base paper, The cast coat method welded 
by pressure and dried to the metallic mirror plane drum which had the coating layer heated, the 
method (JP,1-1 48898, B) of welding by pressure the coating composition containing a 
thermosoftening organic color to the hot mirror plane roll surface more than the softening 
temperature of a thermosoftening organic color with dryness, after drying, coating and, etc. are 
known. 

[0005]White paper gloss and printing gloss are high, and the print sheet obtained by such 

conventional technologies has a high grade feeling. 

[0006] 

[Problem(s) to be Solved by the Invention]However, each print sheet obtained by the 
above-mentioned conventional technology is mainly developed for Toppan Printing. In intaglio 
printing, in order to make paper fully transfer the ink in the cell of a version, high smoothness is 
called for. It is required in highly minute printing especially like gravure printing also in intaglio 
printing that a dry down should also be small. 

[0007]In order to stick the coating layer in a damp or wet condition to a direct heating drum by 
pressure in the former cast coat method and to make it dry, the smoothness of the print sheet 
obtained by making an opening to a coating layer is low, and its dry down to which printer's ink 
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permeates said opening from immediately after printing, and ink density and printing gloss fall 
gradually is also large. 

[0008] Latter Japanese Patent Publication No. 1 The print sheet obtained by the method 
indicated by -148898, Although the portion which exists in the coating layer surface or a nearer 
portion by an elevated-temperature calendar process serves as a very precise structure 
according to modification of an organic color, since an opening is made inside as for it, a dry 
down is not prevented. And in this method, since an elevated-temperature calendar process is 
carried out, in response to the influence of the conditions of a base paper, unevenness is made 
in a coating surface, and smoothness also becomes low. 

[0009]Thus, the print sheet which has the glossiness acquired by conventional technology does 
not fit gravure printing from fields, such as smoothness and a dry down. 

[0010]Then, the main technical problem of this invention has smoothness in white paper gloss 
and printing gloss providing the high gloss paper for gravure printings which has a high grade 
feeling highly suitably [ it is high and ] for gravure printing by there being no generating of a dry 
down. 
[0011] 

[Means for Solving the Problem]The invention according to claim 1 which solved an 
aforementioned problem is a gravure printing paper used for gravure printing, Coating of the 
coating liquid in which a hollow organic color whose particle diameter is 0.2 micrometer - 0.5 
micrometer, and an aspect ratio contain DERAMINETO clay of 30-60 is carried out to at least 
one side of a surface and rear surface of a base paper, It is the high gloss paper for gravure 
printings which dries and is characterized by having carried out super calender processing of 
the coating surface, and being manufactured after that. 

[0012](EFFECT OF THE INVENTION) Since an organic color used for this invention is 
thermoplasticity, by carrying out super calender processing, gloss is revealed to a coating layer 
and it serves as a high gloss print sheet. Since it was considered as a hollow organic color, it 
changes easily by super calender processing, and a coating surface where smoothness is high is 
formed. And since hollow paints change easily, even if it carries out a calendar process, 
influence of conditions of a base paper is not received, since particle diameter was used as a 
small hollow organic color, an opening becomes empty — it is lost, structure inside the coating 
layer surface and a coating layer becomes more precise, and a dry down is also improved. And 
since an aspect ratio made DERAMINETO clay of 30-60 contain in said coating layer, a glossy 
sense reinforces and there is a high grade feeling more. 
[0013] 

[Embodiment of the Invention]Below, an embodiment of the invention is explained in full detail. 
The result of having repeated examination wholeheartedly in order that this invention persons 
might manufacture the high gloss paper provided with the fitness as a gravure printing paper, 
When the hollow organic color and aspect ratio of specific particle diameter carry out coating of 
the coating liquid which blended the DERAMINETO clay of 30-60 to at least one field of the 
surface and rear surface of a base paper and carry out super calender processing of the coating 
surface after desiccation, Printing gloss is small high, there is no uneven brightness, a dry down 
carries out the knowledge of the high gloss paper for gravure printings which is moreover 
excellent in gravure printing fitness being obtained, and it came to complete this invention. 
[0014]The hollow organic color used for this invention is 0.2 micrometer - 0.5 micrometer in 
particle diameter. In less than 0.2 micrometer, particle diameter is inferior to gloss 
manifestation nature, in order that modification may not fully progress by super calender 



JP2002-161494A 4 

processing, and smoothness does not become high, either. Since it is inferior to the stability of 
a water dispersing element when it exceeds 0.5 micrometer, the rise of coating liquid viscosity 
is caused, and it becomes the cause of producing disorder of a coating surface, and smoothness 
falls. In a dense type organic color without an opening, since it is hard to change by super 
calender processing, it is necessary to carry out in a hollow type organic color. 
[0015]As for said hollow organic color, it is desirable for glass transition temperature to be 
100-150 **. Coating, when drying coating liquid, in order that modification and weld of paints 
particles may follow at less than 100 ** in glass transition temperature, the dimension height of 
a coating layer falls and the gloss manifestation nature after super calender processing is low. 
Since the super calender processing in an elevated temperature is needed when the hollow 
paints over 150 ** on the contrary are used, discoloration of a base paper arises and a white 
glossy sense falls. 

[0016]When all the pigment components contained in coating liquid are made into 100 weight 
sections, it is preferred for said hollow organic color to consider it as five to 20 weight section. 
[001 7]Combination number of copies is inferior to the modification nature at the time of a 
calendar process by less than five copies, and a high gloss coating layer is hard to be obtained. 
Since coating liquid viscosity will rise if 20 weight sections are exceeded, the coating in a 
coating apparatus becomes difficult. It is in the tendency in which the rise of the degree of 
white paper gloss carries out level off. 

[0018]An aspect ratio also makes lamination clay contain by that of 30-60 in coating liquid in 
this invention. By combining this DERAMINETO clay, glossiness reinforces and it becomes high 
gloss more. When all the pigment components contained in coating liquid are made into 100 
weight sections, it is preferred for said DERAMINETO clay to consider it as 15 to 25 weight 
section. 

[0019]In the coating liquid concerning this invention, in addition to said hollow organic color and 
said DERAMINETO clay, Known paints may contain clay, calcium carbonate, a satin white, 
titanium oxide, aluminium hydroxide, a zinc oxide, barium sulfate, calcium sulfate, silica, 
activated clay, diatomaceous earth, a rake, etc. 

[0020]As adhesives used for the coating liquid concerning this invention, A styrene butadiene 
series, styrene acrylic, ethylene and a vinyl acetate system, A butadiene methyl methacrylate 
system, a vinyl acetate butyl acrylate system, Various copolymerization of ** and polyvinyl 
alcohol, a maleic anhydride copolymer, Natural system adhesives etc. which are produced by 
carrying out flash plate dry cleaning of constructional system adhesives, such as acrylic acid 
and a methyl methacrylate system copolymer, oxidation starch, esterification starch, enzyme 
denaturation starch, or them, such as chilled water soluble starch, casein, and soybean protein, 
are mentioned. These adhesives are more preferably used in about 6-15 weight sections five to 
25 weight section per paints 100 weight section. If it is less than five weight sections, a lure and 
a suitable coating layer will not be formed for an adhesive property. It comes to be inferior to a 
glossy manifestation with their being 25 or more weight sections on the contrary. 
[0021]In the coating liquid concerning this invention, various auxiliary agents blended with the 
usual paints for coated paper, such as a dispersing agent, a thickener, a water retention agent, 
a defoaming agent, a water resistance-ized agent, and colorant, may contain if needed. 
[0022]the coating apparatus in which the coating of coating liquid is common, such as braid 
coater, an air knife coater, a roll coater, brush coater, curtain coater, bar coater, photogravure 
coater, and size press coater, — a base paper top — much more — or it can divide into a 
multilayer and coating can be carried out to one side or both sides. 
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[0023]Although it is generally 40 to 70 % of the weight the solids concentration of said coating 
liquid has 45 to 65% of the weight of a preferred range, when the operability of a coating 
apparatus is taken into consideration. 

[0024]moreover — not being limited in particular for a paper making method although the base 
paper of the paper base of the basis weight 30 - 400 g/m 2 used for the coated paper for printing 
common as a base paper or a board base is used — acid paper making and alkaline paper making 

— they may be any. 

[0025]Stock pulp in particular of a base paper is not limited. It can be considered as non-wood 
pulp of the origin, such as mechanical pulp, such as chemical pulp like known KP, PGW, SGP, 
RGP, BCTMP, and CTMP, deinking pulp, recycled pulp or a kenaf, a bamboo, hemp, and straw, 
etc. These pulp may be used independently, may mix two or more sorts and may be used. Since 
it will become whether a base paper is ** if the pulp with which said PGW was combined 
especially about 3 to 10% of the weight is used as a raw material, it becomes the high gloss 
paper for gravure printings which has a high grade feeling more. 

[0026]As for the high gloss paper for gravure printings of this invention, it is desirable for 
especially suitable regular-reflection type smoothness to evaluate the smoothness of an 
intaglio-printing paper to be not less than 80% suitably not less than 50% in 20 kg/m 2 at the time 
of application of pressure. What is necessary is just to adjust the coating amount of coating 
liquid, and the roll pressure of a calendar process, in order to consider it as this range. 
[0027]Although 10-50 g/m 2 grade coating of the coating amount of the coating liquid to said 
base paper is carried out with dry weight, it is most preferred to be adjusted in the range of 12 

- 35 g/m 2 from the field of the blank paper quality of the coated paper obtained, a lure coating 
layer being hard to be formed in the covering nature of a base paper, and also revealing 
smoothness in response to the influence of the formation of a base paper in case of less than 
10 g/m 2 , — ****** — ** Elasticity is lost on the high gloss paper for gravure printings obtained 
as it is more than 50 g/m 2 on the contrary, and it stops being excellent in a printability. It 
becomes a high cost. 

[0028]the roll pressurizing condition of a super calender — a linear pressure — 100 - 400 
kg/cm — it is more preferably adjusted in the range of 150 - 350 kg/cm. Suitable smoothness 
is not obtained with their being less than 100 kg/cm, but if 400 kg/cm is exceeded, thickness of 
paper will become thin, opacity falls, and a high grade feeling falls. A textiles glow arises and a 
feeling of white paper gloss falls. As for the roll temperature of a calendar, since quality is 
stabilized, processing in 50-95 ** is preferred. A suitable coating layer is not formed at less 
than 50 **. If it exceeds 95 degrees, a textiles glow will arise and a feeling of white paper gloss 
will fall. 

[0029]On the other hand, as for the high gloss paper for gravure printings of this invention, it is 
desirable to adjust the regular-reflection type smoothness in said coating amount measuring 
pressure power 20 kg/cm 2 to 50 to 100%. 

[0030]Here, the high gloss paper for gravure printings of this invention is not necessarily limited 
to use of only gravure printing, and can be satisfactorily used also in known printing methods in 
addition to this, such as Toppan Printing. 

[0031 ]An example is given and this invention is concretely explained below to a <example>. The 
part in an example and % show weight section and weight %, respectively. 
[0032](Example 1) Ten copies of hollow organic colors whose particle diameter is 0.2 
micrometer (trade name; LX407BP / Nippon Zeon Co., Ltd. make), 65 copies of clay (trade 
name; the ultra white 90/ene gel hard company make), DERAMINETO clay trade name; High 
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DORAPURINTO / Huber 25 copy, And 0.3 copy of sodium polyacrylate (trade name; made by 
Aaron T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often 
copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in 
water using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 1 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 

[0033](Example 2) Five copies of hollow organic colors whose particle diameter is 0.5 
micrometer about hollow paints (trade name; MH5055 / Nippon Zeon Co., Ltd. make), 65 copies 
of clay (trade name; the ultra white 90/ene gel hard company make), DERAMINETO clay trade 
name; High DORAPURINTO / Huber 20 copy, And 0.3 copy of sodium polyacrylate (trade name; 
made by Aaron T40M/Toagosei) is added as a dispersing agent to 1 00 copies of mixing pigments 
often copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed 
in water using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of 
solids concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 2 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 

[0034](Example 3) 15 copies of hollow organic colors whose particle diameter is 0.5 micrometer 
about hollow paints (trade name; MH5055 / Nippon Zeon Co., Ltd. make), 60 copies of clay 
(trade name; the ultra white 90/ene gel hard company make), DERAMINETO clay trade name; 
High DORAPURINTO / Huber 20 copy, And 0.3 copy of sodium polyacrylate (trade name; made 
by Aaron T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments of 
five copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in 
water using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 1 3 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 3 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 

[0035](Comparative example 1) Ten copies of hollow organic colors whose particle diameter is 
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0.55 micrometer about hollow paints (trade name; MH5055 / Nippon Zeon Co., Ltd. make), 65 
copies of clay (trade name; the ultra white 90/ene gel hard company make), DERAMINETO clay 
trade name; High DORAPURINTO / Huber 20 copy, And 0.3 copy of sodium polyacrylate (trade 
name; made by Aaron T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing 
pigments of five copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It 
distributed in water using the cow loess dispersion machine, and the pigment dispersion liquid of 
65% of solids concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of 
calcium stearate (trade name; product made from LB2700/modernization study), They are one 
copy of phosphorylation starch (made by Japan Maize Products), and the styrene butadiene 
copolymer latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and 
the coating liquid of 60% of solids concentration was obtained, a coating amount becomes one 
side 13 g/m 2 by braid coater about this — as — coating — it dried and coated paper was 
obtained. The glossy paper which processes by linear pressure 300 kg/cm and serves as the 
comparative example 1 was obtained by the metallic roll temperature of 70 **, and speed 
450m/using the super calender of further 1 1 nips. 

[0036](Comparative example 2) Five copies of hollow organic colors whose particle diameter is 
0.3 micrometer (trade name; low PEIKU HP-1055 / made in loam & Haas), 70 copies of clay 
(trade name; the ultra white 90/ene gel hard company make), DERAMINETO clay trade name; 
High DORAPURINTO / Huber 15 copy, And 0.3 copy of sodium polyacrylate (trade name; made 
by Aaron T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments of 
ten copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in 
water using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The 
glossy paper which processes by linear pressure 300 kg/cm and serves as the comparative 
example 2 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 11 nips. 

[0037](Comparative example 3) Ten copies of dense organic colors whose particle diameter is 
0.3 micrometer (trade name; V1004 / Nippon Zeon Co., Ltd. make), 50 copies of clay (trade 
name; the ultra white 90/ene gel hard company make), DERAMINETO clay trade name; High 
DORAPURINTO / Huber 30 copy, And 0.3 copy of sodium polyacrylate (trade name; made by 
Aaron T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often 
copies of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in 
water using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The 
glossy paper which processes by linear pressure 300 kg/cm and serves as the comparative 
example 3 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
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super calender of further 1 1 nips. 

[0038]The evaluation result of Examples 1-3 and the comparative examples 1-3 was as being 
shown in a table. 



[0039] 
[Table 1] 
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[0040](Quality evaluation method) The coating liquid viscosity in front, coating fitness, a feeling 
of white paper gloss, the degree of white paper gloss, regular-reflection smoothness, and the 
number of halftone dot lack are the values calculated as follows. 

[0041][Coating fitness] The state of the braid at the time of coating was observed and judged 
visually. 

0 : generating of bleeding is not accepted but the coating in a high speed is possible, x: 
Generating of bleeding is difficult for the coating in private seals and a high speed. 
[0042][Feeling of white paper gloss] A feeling of white paper gloss of coated paper was 
observed and judged visually. 

0 : uneven brightness is not accepted, x: Uneven brightness is accepted. 

[0043]The [degree of white paper gloss] According to the JIS P 8142 method, 75-degree gloss 

was measured using the Murakami Color Research Laboratory glossmeter. 

0 : not less than 80%, less than [ x:80% ]. The number in the parenthesis in front is measured 

value. 

[0044][Regular-reflection smoothness] The product microphone ROTOPO graph made from an 
Oriental energy machine was used, and the regular-reflection type smoothness in 20kg[/cm ] 2 



JP2002-161494A 9 

was measured. 

O : not less than 80%, less than [ x:80% ]. The number in the parenthesis in front is measured 
value. 

[0045]The [number of halftone dot lack] Number of lines 175 line, the 10% of halftone dot 

portion, 1 0 mm x a 1 0-mm part, and the number of lack in 4747 pieces were measured using the 

Kumagaya Riki Kogyo Printing Bureau type gravure printing fitness testing machine. 

O : less than [ 30 **** lack ] and more than 30 x:**** lack The number in the parenthesis in 

front shows the number of **** lack. 

[0046] 

[Effect of the Invention]. According to this invention, in the high gloss paper produced by 
blending cast coat method and an inner substance organic color, and carrying out an 
elevated-temperature calendar process, had produced as detailed explanation above. The 
temporal fall and uneven-brightness generating of the degree of printing gloss depending on low 
smoothness or a dry down are solved, and the high gloss paper for gravure printings of the high 
gloss provided with the fitness as an object for gravure printings is provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Written amendment] 

[Filing date]March 28, Heisei 17 (2005.3.28) 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Whole sentence 
[Method of Amendment]Change 
[The contents of amendment] 
[Document Name]Specification 

[Title of the Invention]High gloss paper for gravure printings 
[Claim(s)] 

[Claim 1]It is a gravure printing paper used for gravure printing, 

To at least one side of a surface and rear surface of a base paper, a hollow organic color whose 

particle diameter is 0.2 micrometer - 0.5 micrometer, and an aspect ratio carry out coating of 

the coating liquid containing DERAMINETO clay of 30-60, and dry to it, 

High gloss paper for gravure printings characterized by having carried out super calender 

processing of the coating surface, and being manufactured after that. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] 

This invention relates to the high gloss paper for gravure printings with high white paper gloss 
and printing gloss especially about the gravure printing paper used for gravure printing. 
[0002] 

[Description of the Prior Art] 

The gravure printing which is a kind of intaglio printing is well known as a printing means by 
which printed matter which is minute and has a high grade feeling, such as a poster, a calendar, 
and a high-class photograph collection, is obtained from the former. In recent years, the printed 
matter which has a high grade feeling more is required, and highly minute-ization of gravure 
printing technique is progressing. In connection with it, a dry down is low and the demand of the 
gravure printing paper with a high grade feeling is increasing. 
[0003] 

Generally, in order to raise the high grade feeling of printed matter, it is known that it is 
effective to make the gloss of a print sheet high, and various proposals are made from the 
former about the art for raising the white paper gloss and printing gloss of a print sheet. 
[0004] 

For example, after carrying out coating of the coating liquid which uses paints and adhesives as 
the main ingredients on the surface of a base paper, The cast coat method welded by pressure 
and dried and the coating composition containing a thermosoftening organic color to the 
metallic mirror plane drum which had the coating layer heated The dryness state coating and 
after drying, The method (Japanese Patent Publication No. 1-148898) of welding by pressure to 
the hot mirror plane roll surface more than the softening temperature of a thermosoftening 
organic color, etc. are known. 
[0005] 

White paper gloss and printing gloss are high, and the print sheet obtained by such conventional 

technologies has a high grade feeling. 

[0006] 

[Problem(s) to be Solved by the Invention] 
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However, each print sheet obtained by the above-mentioned conventional technology is mainly 
developed for Toppan Printing. In intaglio printing, in order to make paper fully transfer the ink in 
the cell of a version, high smoothness is called for. It is required in highly minute printing 
especially like gravure printing also in intaglio printing that a dry down should also be small. 
[0007] 

In order to stick the coating layer in a damp or wet condition to a direct heating drum by 
pressure in the former cast coat method and to make it dry, the smoothness of the print sheet 
obtained by making an opening to a coating layer is low, and its dry down to which printer's ink 
permeates said opening from immediately after printing, and ink density and printing gloss fall 
gradually is also large. 
[0008] 

Although the portion to which the print sheet obtained by the method indicated by latter 
JP,1-1 48898, B exists in the coating layer surface or a nearer portion by an 
elevated-temperature calendar process serves as a very precise structure according to 
modification of an organic color, since an opening is made inside as for it, a dry down is not 
prevented. And in this method, since an elevated-temperature calendar process is carried out, 
in response to the influence of the conditions of a base paper, unevenness is made in a coating 
surface, and smoothness also becomes low. 
[0009] 

Thus, the print sheet which has the glossiness acquired by conventional technology does not fit 

gravure printing from fields, such as smoothness and a dry down. 

[0010] 

Then, the main technical problem of this invention has smoothness in white paper gloss and 
printing gloss providing the high gloss paper for gravure printings which has a high grade feeling 
highly suitably [ it is high and ] for gravure printing by there being no generating of a dry down. 
[0011] 

[Means for Solving the Problem] 

The invention according to claim 1 which solved an aforementioned problem, 
It is a gravure printing paper used for gravure printing, 

To at least one side of a surface and rear surface of a base paper, a hollow organic color whose 

particle diameter is 0.2 micrometer - 0.5 micrometer, and an aspect ratio carry out coating of 

the coating liquid containing DERAMINETO clay of 30-60, and dry to it, 

It is the high gloss paper for gravure printings characterized by having carried out super 

calender processing of the coating surface, and being manufactured after that. 

[0012] 

EFFECT OF THE INVENTION 

Since an organic color used for this invention is thermoplasticity, by carrying out super calender 
processing, gloss is revealed to a coating layer and it serves as a high gloss print sheet. Since it 
was considered as a hollow organic color, it changes easily by super calender processing, and a 
coating surface where smoothness is high is formed. And since hollow paints change easily, 
even if it carries out a calendar process, influence of conditions of a base paper is not received, 
since particle diameter was used as a small hollow organic color, an opening becomes empty — 
it is lost, structure inside the coating layer surface and a coating layer becomes more precise, 
and a dry down is also improved. And since an aspect ratio made DERAMINETO clay of 30-60 
contain in said coating layer, a glossy sense reinforces and there is a high grade feeling more. 
[0013] 



JP2002-161494A 13 

[Embodiment of the Invention] 

Below, an embodiment of the invention is explained in full detail. 

The result of having repeated examination wholeheartedly in order that this invention persons 
might manufacture the high gloss paper provided with the fitness as a gravure printing paper, 
When the hollow organic color and aspect ratio of specific particle diameter carry out coating of 
the coating liquid which blended the DERAMINETO clay of 30-60 to at least one field of the 
surface and rear surface of a base paper and carry out super calender processing of the coating 
surface after desiccation, Printing gloss is small high, there is no uneven brightness, a dry down 
carries out the knowledge of the high gloss paper for gravure printings which is moreover 
excellent in gravure printing fitness being obtained, and it came to complete this invention. 
[0014] 

The hollow organic color used for this invention is 0.2 micrometer - 0.5 micrometer in particle 
diameter. In less than 0.2 micrometer, particle diameter is inferior to gloss manifestation nature, 
in order that modification may not fully progress by super calender processing, and smoothness 
does not become high, either. Since it is inferior to the stability of a water dispersing element 
when it exceeds 0.5 micrometer, the rise of coating liquid viscosity is caused, and it becomes 
the cause of producing disorder of a coating surface, and smoothness falls. In a dense type 
organic color without an opening, since it is hard to change by super calender processing, it is 
necessary to carry out in a hollow type organic color. 
[0015] 

As for said hollow organic color, it is desirable for glass transition temperature to be 1 00-1 50 **. 
Coating, when drying coating liquid, in order that modification and weld of paints particles may 
follow at less than 100 ** in glass transition temperature, the dimension height of a coating 
layer falls and the gloss manifestation nature after super calender processing is low. Since the 
super calender processing in an elevated temperature is needed when the hollow paints over 
150 ** on the contrary are used, discoloration of a base paper arises and a white glossy sense 
falls. 
[0016] 

When all the pigment components contained in coating liquid are made into 100 weight sections, 
it is preferred for said hollow organic color to consider it as five to 20 weight section. 
Combination number of copies is inferior to the modification nature at the time of a calendar 
process by less than five copies, and a high gloss coating layer is hard to be obtained. Since 
coating liquid viscosity will rise if 20 weight sections are exceeded, the coating in a coating 
apparatus becomes difficult. It is in the tendency in which the rise of the degree of white paper 
gloss carries out level off. 
[0017] 

An aspect ratio also makes the DERAMINETO clay of 30-60 contain in coating liquid in this 
invention. By combining this DERAMINETO clay, glossiness reinforces and it becomes high 
gloss more. When all the pigment components contained in coating liquid are made into 100 
weight sections, it is preferred for said DERAMINETO clay to consider it as 15 to 25 weight 
section. 
[0018] 

In the coating liquid concerning this invention, in addition to said hollow organic color and said 
DERAMINETO clay, Known paints may contain clay, calcium carbonate, a satin white, titanium 
oxide, aluminium hydroxide, a zinc oxide, barium sulfate, calcium sulfate, silica, activated clay, 
diatomaceous earth, a rake, etc. 
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[0019] 

As adhesives used for the coating liquid concerning this invention, A styrene butadiene series, 
styrene acrylic, ethylene and a vinyl acetate system, A butadiene methyl methacrylate system, 
a vinyl acetate butyl acrylate system, Various copolymerization of ** and polyvinyl alcohol, a 
maleic anhydride copolymer, Natural system adhesives etc. which are produced by carrying out 
flash plate dry cleaning of constructional system adhesives, such as acrylic acid and a methyl 
methacrylate system copolymer, oxidation starch, esterification starch, enzyme denaturation 
starch, or them, such as chilled water soluble starch, casein, and soybean protein, are 
mentioned. These adhesives are the paints 100. It is more preferably used in about 6-15 weight 
sections five to 25 weight section per weight section. If it is less than five weight sections, a 
lure and a suitable coating layer will not be formed for an adhesive property. It comes to be 
inferior to a glossy manifestation with their being 25 or more weight sections on the contrary. 
[0020] 

In the coating liquid concerning this invention, various auxiliary agents blended with the usual 
paints for coated paper, such as a dispersing agent, a thickener, a water retention agent, a 
defoaming agent, a water resistance-ized agent, and colorant, may contain if needed. 
[0021] 

the coating apparatus in which the coating of coating liquid is common, such as braid coater, an 
air knife coater, a roll coater, brush coater, curtain coater, bar coater, photogravure coater, and 
size press coater, — a base paper top — much more — or it can divide into a multilayer and 
coating can be carried out to one side or both sides. 
[0022] 

Although it is generally 40 to 70 % of the weight, the solids concentration of said coating liquid 
has 45 to 65% of the weight of a preferred range, when the operability of a coating apparatus is 
taken into consideration. 
[0023] 

moreover — not being limited in particular for a paper making method although the base paper 
of the paper base of the basis weight 30 - 400 g/m 2 used for the coated paper for printing 
common as a base paper or a board base is used — acid paper making and alkaline paper making 
— they may be any. 
[0024] 

Stock pulp in particular of a base paper is not limited. It can be considered as non-wood pulp of 
the origin, such as mechanical pulp, such as chemical pulp like known KP, PGW, SGP, RGP, 
BCTMP, and CTMP, deinking pulp, recycled pulp or a kenaf, a bamboo, hemp, and straw, etc. 
These pulp may be used independently, may mix two or more sorts and may be used. Since it 
will become whether a base paper is ** if the pulp with which said PGW was combined especially 
about 3 to 10% of the weight is used as a raw material, it becomes the high gloss paper for 
gravure printings which has a high grade feeling more. 
[0025] 

As for the high gloss paper for gravure printings of this invention, it is desirable for especially 
suitable regular-reflection type smoothness to evaluate the smoothness of an intaglio-printing 
paper to be not less than 80% suitably not less than 50% in 20 kg/m 2 at the time of application of 
pressure. What is necessary is just to adjust the coating amount of coating liquid, and the roll 
pressure of a calendar process, in order to consider it as this range. 
[0026] 

Although 10-50 g/m 2 grade coating of the coating amount of the coating liquid to said base 
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paper is carried out with dry weight, it is most preferred to be adjusted in the range of 12 - 35 
g/m 2 from the field of the blank paper quality of the coated paper obtained. In case of less than 
10 g/m 2 , a lure coating layer is hard to be formed in the covering nature of a base paper, and it 
is hard coming to be revealed of smoothness in response to the influence of the formation of a 
base paper. Elasticity is lost on the high gloss paper for gravure printings obtained as it is more 
than 50 g/m 2 on the contrary, and it stops being excellent in a printability. It becomes a high 
cost. 
[0027] 

the roll pressurizing condition of a super calender — a linear pressure — 100 - 400 kg/cm — it 
is more preferably adjusted in the range of 150 - 350 kg/cm. Suitable smoothness is not 
obtained with their being less than 100 kg/cm, but if 400 kg/cm is exceeded, thickness of paper 
will become thin, opacity falls, and a high grade feeling falls. A textiles glow arises and a feeling 
of white paper gloss falls. As for the roll temperature of a calendar, since quality is stabilized, 
processing in 50-95 ** is preferred. A suitable coating layer is not formed at less than 50 **. If 
it exceeds 95 degrees, a textiles glow will arise and a feeling of white paper gloss will fall. 
[0028] 

On the other hand, as for the high gloss paper for gravure printings of this invention, it is 
desirable to adjust the regular-reflection type smoothness in said coating amount measuring 
pressure power 20 kg/cm 2 to 50 to 100%. 
[0029] 

Here, the high gloss paper for gravure printings of this invention is not necessarily limited to use 

of only gravure printing, and can be satisfactorily used also in known printing methods in 

addition to this, such as Toppan Printing. 

[0030] 

<Example> 

An example is given to below and this invention is concretely explained to it. The part in an 
example and % show weight section and weight %, respectively. 
[0031] 
(Example 1) 

Ten copies of hollow organic colors whose particle diameter is 0.2 micrometer (trade name; 
LX407BP / Nippon Zeon Co., Ltd. make), 65 copies of clay (trade name; the ultra white 90/ene 
gel hard company make), 25 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 1 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 
[0032] 
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(Example 2) 

Five copies of hollow organic colors whose particle diameter is 0.5 micrometer (trade name; 
MH5055 / Nippon Zeon Co., Ltd. make), 65 copies of clay (trade name; the ultra white 90/ene 
gel hard company make), 20 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 2 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 
[0033] 
(Example 3) 

15 copies of hollow organic colors whose particle diameter is 0.5 micrometer (trade name; 
MH5055 / Nippon Zeon Co., Ltd. make), 60 copies of clay (trade name; the ultra white 90/ene 
gel hard company make), 20 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments of five copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The high 
gloss paper for gravure printings which processes by linear pressure 300 kg/cm and serves as 
Example 3 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 
[0034] 

(Comparative example 1) 

Ten copies of hollow organic colors whose particle diameter is 0.55 micrometer (trade name; 
MH5055 / Nippon Zeon Co., Ltd. make), 65 copies of clay (trade name; the ultra white 90/ene 
gel hard company make), 20 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments of five copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
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phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The 
glossy paper which processes by linear pressure 300 kg/cm and serves as the comparative 
example 1 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 
[0035] 

(Comparative example 2) 

Five copies of hollow organic colors whose particle diameter is 0.3 micrometer (trade name; low 
PEIKU HP-1055 / made in loam & Haas), 70 copies of clay (trade name; the ultra white 90/ene 
gel hard company make), 15 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The 
glossy paper which processes by linear pressure 300 kg/cm and serves as the comparative 
example 2 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 1 1 nips. 
[0036] 

(Comparative example 3) 

Ten copies of dense organic colors whose particle diameter is 0.3 micrometer (trade name; 
V1004 / Nippon Zeon Co., Ltd. make), 50 copies of clay (trade name; the ultra white 90/ene gel 
hard company make), 30 copies of DERAMINETO clay (trade name; high DORAPURINTO / 
made in Huber),And 0.3 copy of sodium polyacrylate (trade name; made by Aaron 
T40M/Toagosei) is added as a dispersing agent to 100 copies of mixing pigments often copies 
of calcium carbonate (trade name; made by FMT90/FIMATEC, LTD.), It distributed in water 
using the cow loess dispersion machine, and the pigment dispersion liquid of 65% of solids 
concentration was adjusted. To these dispersion liquid, as lubricant, 0.3 copy of calcium 
stearate (trade name; product made from LB2700/modernization study), They are one copy of 
phosphorylation starch (made by Japan Maize Products), and the styrene butadiene copolymer 
latex (made by Asahi Chemical Industry) 8 as adhesives. The part was blended and the coating 
liquid of 60% of solids concentration was obtained, a coating amount becomes one side 13 g/m 2 
by braid coater about this — as — coating — it dried and coated paper was obtained. The 
glossy paper which processes by linear pressure 300 kg/cm and serves as the comparative 
example 3 was obtained by the metallic roll temperature of 70 **, and speed 450m/using the 
super calender of further 11 nips. 
[0037] 

The evaluation result of Examples 1-3 and the comparative examples 1-3 was as being shown in 
a table. 
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[0038] 
[Table 1] 
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[0039] 

(Quality evaluation method) 

The coating liquid concentration in front, coating fitness, a feeling of white paper gloss, the 
degree of white paper gloss, regular-reflection smoothness, and the number of halftone dot lack 
are the values calculated as follows. 
[0040] 

[Coating fitness] The state of the braid at the time of coating was observed and judged visually. 
0 : generating of bleeding is not accepted but the coating in a high speed is possible, x: 
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Generating of bleeding is difficult for the coating in private seals and a high speed. 
[0041] 

[Feeling of white paper gloss] A feeling of white paper gloss of coated paper was observed and 
judged visually. 

O : uneven brightness is not accepted, x: Uneven brightness is accepted. 
[0042] 

The [degree of white paper gloss] According to the JIS P 8142 method, 75-degree gloss was 
measured using the Murakami Color Research Laboratory glossmeter. 

O : not less than 80%, less than [ x:80% ]. The number in the parenthesis in front is measured 

value. 

[0043] 

[Regular-reflection smoothness] The product microphone ROTOPO graph made from an 
Oriental energy machine was used, and the regular-reflection type smoothness in 20kg[/cm ] 2 
was measured. 

O : not less than 80%, less than [ x:80% ]. The number in the parenthesis in front is measured 

value. 

[0044] 

The [number of halftone dot lack] Number of lines 175 line, the 10% of halftone dot portion, 10 
mm x a 1 0-mm part, and the number of lack in 4747 pieces were measured using the Kumagaya 
Riki Kogyo Printing Bureau type gravure printing fitness testing machine. 

O : less than [ 30 **** lack ] and more than 30 x:**** lack The number in the parenthesis in 

front shows the number of **** lack. 

[0045] 

[Effect of the Invention] 

. According to this invention, in the high gloss paper produced by blending cast coat method and 
an inner substance organic color, and carrying out an elevated-temperature calendar process, 
had produced as detailed explanation above. The temporal fall and uneven-brightness 
generating of the degree of printing gloss depending on low smoothness or a dry down are 
solved, and the high gloss paper for gravure printings of the high gloss provided with the fitness 
as an object for gravure printings is provided. 
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7 < H jjSjgj < ^'7 t'XTOJi'ffilT**) 

[0011] 

if 1 f2it»!§S3Jf4, ^7 t-TPPWJScffl^^nS 7'y if 7 
20 PPJBiJffl«7:'fcoT, Slftro*«ffiW>ft< 1 1>— 

Si^O. 2^m-0. 5 ^ m(7)^£|f$iffif4i:77-< 
^ Mfc^3 0-6 OtD^'y 5^,— h>7 U— t^tf^I 

> ^«LS L T M» S n fc r t * #m 1 1- 5 ^ 7 t" T EpjRiJ 

[0012] mm *mw\zm ^ftmmmm^w. 

tt-CfoS/j^, 7-/s-7j \yy^m.-t^zt\zx<0 , 
&Xg[C3t?R^|g^Lii3tKftWJffl»iftS 0 

30 T*EfilcaEJgUT¥»ft«)ifi[V^Xffi^JB*$*b5 0 L 

fcKR©*^^©|g#S:5»t&ir\ SP)ic{4, «tft«r/h 
£V"paW»»Ri LfcWT?, ^Pf:^X< ft< ft^^I 

Ji^ffifcitraxjirtwrofliitasj; "j»stft "j k^-c 

y7^t^S$ix?) 0 L^t, mflEMXB4>|cT7.^^ 

htt^3 0-6 0©7 7 5^— Is-ZtfiZlttzCD 
[0013] 

40 iiXSo #38K#^f4, ^'7 t-TF-PJgiJfflMi LTOjitt 
^« x fcM KKt&zmmt 5 ft Hi^i;^W*Sfef>M 
*, #»#»t^tilf4i7x^^ htt^3 0~ 

6 o©T7U-^ iz-tM^Lfciis^, K*ft 
«S»ffiw/>ft< H-SmffiCiEL, K^ftlc^l 

ffi £ * - / < — * w > ^ax 3 z 1 1 1 4 o t , k 7 y y 
?y \f7wmmzmhz ?y £'7mmM±Rmm 

[0 0 14] ^Pfl(cffli^4'2S#fi«Wiifefl^^0. 
50 2 //m~0. 5ijmfib5, ft^O. 2 v mfcffiXte 



3 

%mmz.'£<o, 5p»*t>K<*e>4v\ o. s^m^s 

[0 0 15] *fc, tfifS+^*«*4ii, 
Szjs i o o- i 5 oVcnhntl-zco-fimt U\ #7 
1 0 0°C*-/g-eii^I«£r^I N 

[0016] tfjEt^*ti«^(±, ^i$^(c^r£ti 

SMMMlOOliatLfcl^lC, 5-201 

[0017] ffi^&^s 5 aj*jSTi±, * wpijmm 

<o*»ttic«)?»)jft*jR*axH*#e»iilc<v\ 2 OS 
[0018] £f>fc\ ^mmic^^xit, iisttr 

Mt^3 0-6 OOT'7 ? \9 \s— Srkf^T 
- tt, ^X«tf[c#^r$ti5^M^5>* 1 0 

0 mm.$t> t Lfc^-a-tc, 1 5-2 smMbt-tzmw 

[0019] ^W-^^S^X'ftcpiat, fjK^^ 
[0 0 2 0] 4:*W(c«»*»5!6X*{CftfflSn5 

u-r >sg*a^f*. r ? y • y fvw * 7 y 

Yy<< LXnbftZ>-#iAC*!®tiX/vJg/v, *1iV>\ ± 

#i(±«*4 1 0 0 fiaas^fc h - 2 5 fisgp, i 9 & 

£L<!i6 -1 5fi»gf5g)5w®iaTfJffl^n<5 0 5 



(3) #12 0 0 2- 1 6 1 4 9 4 

4 

£5 <£ 5 lcft5 0 

[0 0 2 1 ] *«WI-^5MX*SIC{4, &m\c 

fSC-C, #tt3J, ifS^K f**#h ffi&ftl, 

[0 0 2 2] MXffifO^Xii, /iz-K^-^, ^T- 
t-{73-^ p-zi'a-^ 7°yi/^—9 s io—fy 

HRW4»X8»lcJ:o-caaR±lc-Ji*fc 
10 tt#lfc$m-cfrffi*fctti^cai-f 

[0 0 2 3] mrE»x»©H^»*tt, Hftfc4 o~ 

7 ofi*%-c*>5#, ^xgewitmtt*#i:i-5 1 4 

5-6 5fi*%0>(6ffl##*U\, 

[0024] mmt LT(i-^roPnJSiiffl^x«ic 

ffl^feixSl¥*3 0 — 4 0 0 g/m 2 W^<— X 

20 [0 0 2 5] S*ft«JS^^7*l4#ICK3£^4x^^. It 
feCDKPWj; ^ ^ft^/VUT", PGW, SGP, RG 
P, B C TM P „ CTMPfroi^VVT", ^m^<^ 

v\ #(-, tfiiEPGw^3~i oa*%ssia^^-&/c 

riifSJi co fc 5 ^ 5 t* r WJffl i*53t^itft t 5 0 
[0026] *f|ro^7 trrBi»lffl**»Utt 

KltS¥rfS/i\ »)±B#2 0 k g/m 2 |c^^v^-c, 5 0 
Stall t-f 5 7c tb\ai. ^X?g^^X**J±o:* 

[0 0 2 7] ifES*s^©sxjR©ax*i±fa*fi*-c 

1 0-5 0 g/m 2 Se*X$ti6/5\ #^ix5^XiK 
fflMfpfOli^ 12-3 5 g/m 2 CO^ffl-C'Pffl^ 
*L5©AS*t*f*U\ 1 0 g/m 2 *-ii/-d'i:, SffiCD 

o g /m £i±.xfoz> t %biiZ> ?7 trrBUWffl*S#*l 

[0 0 2 8] wy^iDP-zHDEtttliiE 
Ti00~4 0 0 kg/cm , i WIS L< tt 1 5 0 
-3 5 0 k g/cmWtEffi-efSifiP^tLSo 10 0kg/ 
c m*ilT-fc5 £*Kifc¥itKj4<#fc*I/f , 4 0 0 kg 

50 m^&f-t&v 1l\s>#<na-,Vfflfc\* x p D pM^^^-r 



(4) 

5 

3fcJ6ic 50- 9 5 0 cwt5ffl-e^ai-5w^^^ u\ 
5 o , C*j«-ett»a/j:»xJi^j«$ixftv\ 9 5S£ 

g 5 1 it £ c -c e mitKm mr-r % „ 
[0029] *%m<D?y ermmMitifiM. 

14, JtnfeMXMteEETj 20kg/cm ! ICtSJtS, IE 
S«S¥^S^5 0-1 0 0%(cI»-5»^g£L 

[0030] r.r.-c?, #35910)^7 f r WJfflSftiRiK 
14, Lt^7 f'7WJ(0^.<Dffiffl^lS^$ix5^tt 

aHgf^P^^(Dffi|t^ro^Bi|*S(cfcl>Tt 10 
IHHft<ttJB1-* 5. 

[0031] <mnM>&.T\cmMM*mfx*mm* 

[ 0 0 3 2] (HJtttl) 2 Atm^SlffS 

ffft (p?d b p4J ; L X 4 0 7 BP/0*WVtt») 1 0 

^- Ktfcft) 6 5 §15, 77 5 h * ; />-f 

•y^A (jgp^ ; FMT9 0/7r^-7f^^?il) 1 20 

ogpo^Mpn o omcttLxftmmt lxxvt? 

y/HH-HJl^A « n B B«;7n>'T4 0M/II^ 
ft) 0. 3gp£*AQL, *^ux^ffic«^fflV^T7K(c57 v 
Ik U HJ&£»& 6 5 %rojB^tfeffi*W3i Ltz 0 :® 
W»ffli: Lt^rry >&*w?J* (IS 

45 ; lb 2 7 o o/iSM^ft) o. 3^m%mtL 

XV ^m^x^MkX/v&As (B^&pp-ftlXft) ISP, 

ft) s asfcE-s-u a^#*£ e o%otii^# 

fc. Z.ft i k7°V—Y^—9X^ HlWBl3g/m 30 
7 0 °C, 7 t°- K 4 5 0 m/#, Sffi 300kg/cm 

x^mLxmmm 1 1 fcs ^7 t^wi^s^^* 

[0 0 3 3 ] (HJS01J 2 ) f&mft&lft&tf 0 . 5/im 
W + ^ttfcMfl- (j$j D B D £ ; MH 5 0 5 5/B4^ii'^W± 
ft) 5 SB, ^U- ffip B p« ; h9 0/x 

yyvWN- Ktfcft) 6 5 T7 $ fc- 7 jg D B p 
« ;MK77"!lyF/ta-A-ttl|) 2 0§|$, ^0 40 
^SfTJ^^^A ffi D U ; FMT9 0/77^vf77 

ttR) i oasros^MsH o omzttLxftmmt lx 

#VT?V V y t? A (ffip B p£ ;7D7T4 0M/ 

jKM£-fiScft) 0. 3§15^jsSADL, a^W^SHMIfcffl^ 
T/ki^tScU @fl2#««6 5%W»B7»ffi£il!f L 

t. r (Dftmm^. mmm tLxxf-r y ymn^-yy 

A (jgo^* ; LB 2 7 0 0/fiftft*8) 0. 3flS, ffi 

ft) igl$, ^fv>-^^xy*Mf77'^^ 

OlWfc^Xftft) 8 SBiSrffi^L. »1S6 0%W 50 



#12002-161494 

6 

CIttSr/W- K=»-*T\ ^Xlr^/f® 
1 3 g/m fc*5«fc$fc:»I, $£*BL, 1X«£# 

JS p -/Pfig 7 0 °C, * fc°- K 4 5 0 m/#, $U± 3 0 

o k g / c m -c*aa L-cmsffi 2^45/7 trawi 

fflr«7tiRfft£#7/ 
[0 0 3 4] (HltW3) «t>SKfl-Srttfta$0. 5 ^ m 

ntp^mmn ■, mh 5 0 5 

ft) 1 5pf, 9 V— (jSpp^fe ; ^/i' F 7^ h 9 0/ 

xvy^- Kttft) 6oai, 77 5 h * u-Sp d b 

45 ; /nW Ky7y y h/ta-/Htl) 2 Ogfi, AV 
mMIO/Vi^yj^ ffi n n „« ;FMT9 0/77-f-777^ 
ttft) 5i!ViZ>&&Cttl 0 O^l'^LT^^Jt LT^ 

yr^y/Hth^A (gp o p£ ; 7p>t4 om/i 

eE^J&K) 0. 3^^i?siPL, 7j^*£»£7l^T 
A (^p D piS ; LB 2 7 0 0/i£ftfc¥ft) 0. 3«, » 

8Mb try y^77 L /^k-c•^^^ (a*A;p B pftx 
ft) igp, 77^-7^yiyM^77yn 
(MtoXXJSM) 8 gf5?ria^L, BMSS6 0%ro 
!fcxttt#fc. -tx^7>- Ka-^i?, iftx*a«frffi 
13 g/m 2 tc/.e5J;5(c^x, e<*L, ^x«t^# 

Jg p -/ufig 7 0 °C, 7t-K4 5 0 , iE30 

0 k g / c m T'^S L X mMM 3t457'7 t"7 

[0 0 3 5] (ttK0l| 1 ) ^Mf^feS^ o . 55 M 

m(D(p^mmn (m&% ; mhs o 5 

ttft) 1 OSB. ^ U— (fgjp p p£ ; -7^ h7^7-< h 9 0 
/iy^>A-Kai!) 6 5gB, 77 s;^- u-if 
D B p*;^YK77yyh/ta-/HiS) 2 0^5, R 
U«7J/U->9 2* (Sp°p^ ; FMT 9 0/77^77 
^tfcft) 5«RS»fi^K^l 0 omcttLXftmit LX 

jK y 7 ^ y /u^7 h y <? a (^ n ° D 4s : 7D7T4 om/ 

mffi-g-fiKft) 0. 3 35^feiDL, TJ^WX^ScH^ffl^ 

7c 0 r.«)^«ciKic, mftfflbLXXTTVy&tiji'i'"} 

A (t^p p p* ; LB 2 7 0 O/iSf^f^ft) 0. 3g]5, fij 

t Lty ym^-^f-MtxA,^/^ ( s *^p a P fr:7: 

ft) 1 SB, l/7-7'7yxyitMf*77 7^ 
Ofifb&xlft) 8 SB&iE^u iMS6 0%ro 
^XfS4r#^io m«r7u— K^-^T*, ilfijs)tl 
13 g/m 2 i;/i5J;7i:lX ftifL, ^X«^t# 
7/ 5bi:ii = 5'7 , n^-*i'y^fflK, ^ 
JS p -/UfiS 7 0 °C, ^ f- K 4 5 0 m/^, ^J± 3 0 
0kg/c mX'&mLX Vt&m 1 t JfcSit^ttSr^fc. 
[ 0 0 3 6] (lt(S«2) ftSiJSO. S^mCO^^l^lt 

(iSpp* ; d-^OHP- l o 5 5/p-a&/n 
-^ttft) 5 SB, ^i/- (Sp'i.* ; 7^h7*7^ h9 



(5) 
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J* (Sd p o^ ; FMT9 0/7r'fvf 
vtttm 1 0»Ojl^JB|sH 0 O^lc^LT^iMi 

LT^y y/^-t- h y ?a ($j D o P £ ; tp>t4 o 
lit mmMkisXXTTVymj}* 

~><>M. (ffip R p£ ; LB 2 7 0 0/i£ttft^gJ) 0. 3 
Ofifb&XilSD 8 gRt-gfi^L, »»S6 0% 

l 3 g/m 2 t&5J;5(^X, f£J£U Sx«^# 
fc„ ^ btc i i =.y?<D*—/<—io i^y^ffl^t, £ 

jg n -/MSg 7 0 °C\ X fc°— K4 5 0 m/^, $UE 3 0 
Okg/ cm -C«SLTJfclM(2i:/j:3*aUft*:fc 

fco 

[ 0 0 3 7] (Jt««3) ttg^O. 3„inOlMl 
(FSp p p£ ; VI 0 0 4/B#-tf^>f±$() l 0 95, 20 



ry y h/t » 30 SB* atWKlfc*/!/^^ 

A (Sa D p«;FMT9 0/77^vf^fii) 1 Og|5 
»?l-g-MWl 0 OgPiC*fLT^|!(^Jt LTzKU 7^ "J* 
itMJ^A (M« ;7nyT40 M/*ffi^S) 
0. 3gR£i?s7jnU tf^l^ftfcttlSrffl^-CTklcftSfc 

% ; LB 2 7 0 O/ififtffc^®) 0.-3», g=##JtL 

xy ^gf^TvWfc-eA,.^ (B*^p°pjiixs) 

uy-7'^^iy*I^7T7^x (WWII 
SB) 8 ■g|5S:E^L, »M6 0%©iIfftr# 
fc. K = -^T\ iIl^I13g/m 

1 = yy-ff)^—/^^ l/y^ffl^t, ^JBC"/U/&J* 
7 0 °C, X t°- K 4 5 0 m/#, SE3 00 kg/cm 

[0 0 3 8] HJ601J 1 ~ 3 , ifct5E0i| 1 ~ 3 (DWimmt 

[0 0 3 9] 









1 


2 


3 


1 


2 


3 


(SB) 


65 


65 


60 


65 


70 


50 


«« 


25 


20 


20 


20 


15 


30 


cm 


10 


10 


5 


5 


IO 


10 


m 


10 












*&m®mmttm. s^m) 
m 




5 


15 








#m&mtm(»&D. 55^) 
(«» 








10 






c«n 










5 


10 


(%) 


60 


60 


60 


60 


60 


60 




O 


O 


O 


X 


X 


O 




O 


O 


O 


0 


O 


X 


(%) 


O 
(80. 1) 


O 
(SO. 2) 


O 
(84. 3) 


X 

(73. 1) 


X 

(75. 8} 


X 

(78. 6) 


(%) 


O 

{82. 2) 


O 
(82. 6) 


O 
(83. 0) 


X 

(78. 6) 


X 

(76. 4) 


X 

(77. 4) 


«^>:«»(175jft, 10%) 

(US) 


O 
(18) 


O 
(19) 


O 
(14) 


X 

(32) 


X 

(35) 


X 

(40) 



[0040] (fpi#i*s) miMmt, m 
xjgtt smitnm. Qmitnm, ekw¥?#j^ m& 



50 



[0041] iiff^y v- ■■■■.'y\mt,-i\ 

o : 7" y -r> btif\ tftjf-efio-lx 



(6) 



[0 0 4 2] [SRfciFUS] H«0«*Ri^ I % 
T*l§LW£Lfc„ 

■So 

[0 0 4 3] [6tt*jR*] J IS P 8 1 4 2ftl: 
PC, *t±fe»ttfSW*Bf*«>*Wttl-4:fflv\ 7 5° 

O : 8 0%«1, X : 8 0 ft*?**©* V =*ft 10 

[0 0 4 4] [3ER»¥»«] SCffflM^ 
^7 7^ftfflU 2 0 k g/cm'iC^it^IERWM 3 ? 1 

O : 8 0%£JLt, X : 8 0 %*?S„ ft**, St©*^* 
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[0045] m&x*Ki m^wxumxmsww 

£ 1 0 1 0 mm X 1 0 mmffiFjf^ 4 7 4 7 f@4- 

O : ifPMEX*«3 0fi*fSk X : «fcX&$C3 OfiW 
[0 0 4 6] 



7 CI V h-<— v^f^t 



F^-A(##) 4L055 AG11 AG12 AG27 AG48 AG56 
AG63 AG76 AG89 AG94 AH02 
AH37 AJ04 BE02 BE08 EA15 
EA16 FA12 FA14 FA15 GA19 
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I 4* « « »J ] 7 £ (D 2 <D m & K «t 5 * IE CO H ft 

[ SB E 5> ] H 3 U 5 IK ft 

[36fT0] 17^9/1 15 B (2005. 9. 1 5) 

[ ^ Hfl # ] # BH 2002-161494 ( P 2 0 0 2- 1 6 1 4 94 A) 

[£rBflB] 14^6/1 4 0 (2002. 6. 4) 

[ ttj S f ^ ] ^f! 200 0-364622(P2000-36 46 22) 



[ mm* 




mm 7 


D 


2 


1 


H 


19/42 


D 


2 


1 


H 


19/40 


D 


2 


1 


H 


21/52 


D 


2 


1 


H 


25/06 


[ F I 


] 








D 


2 


1 


H 


19/42 


D 


2 


1 


H 


19/40 


D 


2 


1 


H 


21/52 


D 


2 


1 


H 


25/06 



[ ^ m. ffi ie m ] 

[«tUH] 17^3j3 28 0 (2005. 3. 28) 

i ^ mm ie i ] 
iiiESiti*] n m m 

l ffi IE ft * II g * ] £ ;£ 

[ ffi je cd fH m ] 

[ * IS * ] 93 IB « 

[ISro^S] 7* 7 t- r HJ JBiJ ffl ffi 3t iR |ft 
[ # If SA * n 46 H ] 

[ t* * ri i ] 7-7 t- r js'J ffl v ^ & ^ 5 ^ 7 t- THiaufflsR-efco-c, 
sis » si i © '> /i < i t - ^ t , t s ^ o . 2^m~o. 5 ^ nKD^^^mmntr 

h btfr 3 0-6 oro^'^ 5 * — h 7 U-t^ttfilS^lIL, K ft L , 
■t © f£ , ^ X ffi £ x — - io uy^'ilLTlfS^iifc* t f57'7 t'TfP 

JS'J ffl pes ± r m. = 

[ 36 93 # *■ & K 93 ] 
[0 0 0 1 ] 

[ is ± cd m m ft m ] 

* m m ft , 7" 5 fT^JMlcfflvfetLS 7' 7 tr T Ri fij ffl S |; f| L > # , S % iR i Ri JBU 

% n t & m v % y y \f r m m m m * n m k n -r s 0 

[0 0 0 2 ] 

[ tse * j$ w ] 

a * «b , # * * — , * u >■ y , « & ^ n & ^ co m m a* o ffi m m <n & & f-p m m a* # h ti 

-5 F-P B'J f S i Lt, Ofl US F P 8 iJ © - a t? fe 5 7' 7 tr T FP Jjji ij ^ j; < £ P p, ^ T ^ 5 o jg ^ T , (4 s 
<t0i8!««w*)5Bpg!HfeiSS**4x, ^ 7 t" r PP JffiU K m <D ffi W IB it it A, t? ^ 5 . * n 

[0 0 0 3] 

- & #3 ic it % ffiij #i ffi ^ Sr ffi js6 § (± , pp JSiJ ffl « (D % R £ ffi < T Z> Z. t # W «i T* fc 
5:H'ftibllt *3 "9 , S£ * 75 > (b , F-P ftij ffl««6lft)til{J3j:{J! FP ffl 3t R £ b $ * -5 
^ ft « ic ffi L m * * * * t5 5 * $ 4x f ^ -5 0 
[0 0 0 4] 



(2) 
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m 7L ar , & us. <n> * ffi id , ifnut>*gf i^±*5)t tsiiia^HLfct, in 

&Jni^fc^Itt»II KyACSi, g;lt5*t^ - JR ft <fc * « is 

js(atfii»*»^Sl. « *ft b ft & , *£ ft « «> * * . »tt{btt«-«M»ro ft ft & U 
±roSia«5*io-;uSBl;Egt5*S («fii¥l - 1 4 8 8 9 8 ) « as & e> ft x ^ 

[ 0 0 0 5 ] 

rn^^K*Sfl5f-<toTW^ti2)PnJSiJffl*fttt^ 6 *ft * ^ *3 J: t>* PP fB« * *R d« Si < I8i 

[0 0 0 6 ] 

[ 3S 91 # ft L «£ 5 ttSIIl 

fcHJSSSftfcfcOTifcSo HQ ffi *J *3 T B: , f&<D •£ /u \z *> & >( *s * & + & \£»tfc 
£*5iKSj9*fcSfc»i*i^¥»«a s #»&ft5o < ^ Dfl BR Si WJ go & A 5 ^7 tf T Hi *J 
(7) «t 9 ft ift ffi EP JBW 33 ^ T K7>f ^!?yiS/hSv^ t fc S * £ ft 5 o 
[ 0 0 0 7 ] 

H5f:»IIit$l#t^ # ft 5 EP WJ ffl *K co ^ jf £ jfi < , HI JS« IB ft ^ ^ EP B'J ^ 
[ 0 0 0 8 ] 

* fc , tf 1 - 1 4 8 8 9 8t^WI*Sft5*fel-io"C#&ftSPP*Jffl«tt, 
MUX uy^^IiaotillSBfcS^lii "9 ifiv^^Mffffi^SlB^f*, W SI M f 
^3E^t«tot^ftC8tSii®t * 5 * s ^ « S Itt * s t? # 6 ft K9^^^ ^ B6 it 

[ 0 0 0 9 ] 

y !>y4if^ffi^t) ^5 tr r EP ffiij S -f 6 t co -c * a> o fc 0 

[0010] 

* r -e , * % ^ <a 5 R li , K ? 4 V v > <o % £ a* & < ¥ » K a* us < ^ 9 tf r hi #j 

* a "C fc 0 , ^oatt3t^fc«tVH3JBy*^* s i«<i«»*5^*>5, ^5tfTHl|i'Jffli*3t^ 

[0011] 

[»lHSr»ft"r5fcft^#a] 
±IE»SS:*i*:bfcSS*« 1 IS « <75 % f3 fit . 

^ 5 tr r Hi JB'J ffl ^ & ft 5 ^ v ^ t PP ffl «ft -e o x , 

£ *K ^ * X ffi <0 '> * < t h - ft K . «L 'ft & 0 . 2 ju m - 0 . 5/im^^4|||fnr 

X ^ js it ^ 3 0-6 0 <Oy* 7 5 * — h ^ ^ — ^^fetllfUtl^ ft 3* I- . 

^ CO ft {c , ilffi*^-^-* t S:«*tt8 ^7^7 HI 

m ffl iB Tfe «R T* fc 5 o 

[0012] 

, M X « (C * ^ ^ ^§ m L « 3t ft EP JRiJ ffl *K t ^ S o * , * ^ * » « ^ t <D X* , ^ - 

— ^ i/y^&iiao-c^iC'iiit^tit^s^iiiSi^s^So u a^ t . [ f 

^ » n ^ M B> ^ ^ t5 ft # ^yfiiLttlft^S!!^^ l^f Sr 5 it * ^ 0 £ h (- 
li , aSS/hS^tSW « fi(sf t L fc co "C > ^ i~ < ^ < ^ililiffi^^l x m 

co « ig J: 0 Wl & t ft K =7 4 y^^taSc#*ft5 , L a^ t , ilEilltCTx 
^ h tt a^ 3 0-6 0 (/) t 7 ^ * " h ^ l^-*^^S^fcco-e!)tiRS8asiS34tL«t <9 » f« </> 
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[0013] 

RTfc, * m w <d m m co m m & n m -r & „ 

* m m * * ti , ^ 7 tr t bp »j ffl *s t l t k> a « £ n *. fc m % -r m & & it -r 5 /c * *% & 

h * w - £ £ IE -a- L fz m X fS £ , ltt©ill©'>4< t t-^Ol^ilL, ft ft ft ic 
S X ffi Sr * - /•« - Jj i/yy^ItS r tiaoT, K 7 -f ^ ? > & /h £ < fti ft ij * iR & M < 
, 3t R tf & ^ 4 < , L*>t^7fcrrPnJBij3H4{rffix5 ^ 9 tr t ep jffiij ffl & % m. a* n h ti 3 

[0014] 

**Hc«v^5if awamsniss^o. 2 ^ m ~o. sumr-fes. sa^o. 2 M 

m * ffi T* (4 x — - # u- ^ ^ $a a T* ^ tfs ?E # {£ at * ft £> ft R IS ^ *) , ¥ it 

S5 < & V* . 0 . 5 p m £ m Z- Z t 7k ft W f* co £ £ ft fr £ 5 fc ft a X fj£ ft ft co X # £ 
ffl # , & X ffi CD JL ft Sr ± C $ it 5 H H t ft 19 ¥ if £ 7}* {£ T i" -5 „ 

[0015] 

^ §& * 3 s it if 7"c * , ilico^U^fiTL^-^-* u- V ^ #i a ft co ft ^ |g 5, f4 3$ i£ V ^ 
o & M f- 1 5 0 t«rii5 fSMIfSrftffltS iilfi-ec^-^-A uvy^I^£>g|; 

[0016] 

*u IB ^ * mm n « , nsfttf ^s^a^M^ir 1 o oitait l fc « a- tc , 
sa ^ ns Sfe 73s 5 a5 * -e ft , * \^ > y ^m^tDmmmc^s <o n * «r * a x s ^ w p, n i- < 
fce*S7t^RSrox#^ u- ^- 7 -r s M fp] $3 § 0 

[0017] 

$ <b IC , * % m *3 V > T (4 » ilSttTx^y htys 3 0-600) 2^=7 5 ^ - h ^ U 

J: 9**^^*5. tufex75:^-h^^-(4 N ili^ left 1 0 

OSfi^Bi: L S a" Ic: , 1 5-2 5lf 
[0018] 

* ig 0^ tc t> -5 & x «c * , stj ta * 2 * ttt m m 4 0 m ie 7 s ' 5 5 ^ - h ^ u - » * 
«& , fit it y ^ a v n m * -> ^ a , -> y * , js & ± , s at ± , - * m , r *d © * «■ 

[0019] 

> iit* = /v • 7'f y u - m <d # m * a -a- & r>* # y t- = /u r 3 - >v s m * 

ft T* Av ^ Ay , ^ ^ 7- >v {t -C? A, ^ Av N S**ttt^^A/^^^?,^77 7->^K7YLt 

# b ti 5 ft tK sj ^ ft -e A/ ^ a, . 77 -if > , *sae*©^«55R«#jw*!js*iff,n4 0 ^ 
e> co ^ # ?pj i4 m n 1 0 0 its^ty 5 -2 sits, 4 •? » * l < 14 6 ~ l 5 a 

* s e g««Bit-ttffl$^5 0 5 m s * m tit mm \± ^ *s t 5 . » ar * ^ x « ^ ^ ^ $ 

ti <c v 5*f£2 5 a S SB fit X T* fc 5 > 3t W 14 co « ij. (c ^ 5 4 5 t- 4 5 . 
[0 0 2 0 ] 

4 , *«Wti>i>5*l « (c (4 , S I- ^ C X , ^-ffc #j , m ft ?W , f* * ?PJ . ffi S ffl , 
W 7K it M , * fe 34 *P , ii fir co hi x«ffl**HciB-g-*tJ,5*aiti»jifls-^#$nTv^rt>J:t^ 
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o 

[0 0 2 1 ] 

ll$©illi> -7 V - K = - 9 , xT-t-f 7 = -?, a — >v =t - 9 , ^ 9 ^ = - * 

^ _ 3 _ ^ ^ ^7 if 7 a — ? , f-^-x^u^^-^^ro, — ii$ a 
x m e ± o -c * *s ± k - s * tt # * # tf x # h * ti m ffi t- £ I 5 r. fc ifi V # 5 

o 

[ 0 0 2 2 ] 

It5 f: 4 5 - 6 5 Il%<7)|51«Sjf i L^o 

[0 0 2 3 ] 

^ _ * fc 5 ^ # - k *< - * ^ s m & m & n 5 ^ > & dr * «& t- o ^ t « » m pg j& s 

[0 0 2 4 ] 

X Aft CD JR n 7 4# IS j£ * tl ft ^ Q Rftl«)KPW«t P G W , S G 

P, RGP, BCTMP, CTMP^(D«i^/^, fl£ ■ ^ A' ^ > * « ^ ~? . 

/rt7, ft , « , ^^^^^^^^/N/wyf^t^iir^t^So r jft, & <7) a? te » 
^l^tU<, 2SWi:^/^^t-Cfflv^Tt) J:v\ *WMC tSEP GW^r 3 ~ l 0 11% 
S * BE & £ * A- ^ £ JS *4 ^ i" 3 t , S»^»/c^ i^iiOfc5^7 

[0 0 2 5 ] 

* fc , * 38 93 co ^ 9 ^ T JS'J ffl ft * *R *S , IM])igPnJSiJffl»^¥»«*Wffi'1"50tcW k 
ffI*IESlti¥?IS^^ ttl£^2 0 k g/m 2 C^^t, 5 0 % £A _L , M \C tt 8 0 % 
Hi"efc5«i s aSL^o ^^5l5ii tSfcftl^ ft n 1 X S ^ i X i ^ i ^ ^? >- ^ M 
3 co p -;H±?:|IttL« i ^ 0 
[ 0 0 2 6 ] 

HfjlB*iltt^^>*XiSoMXl:ttl£*fi*"ei 0-5 0 g / m 2 g it » X $ tl 5 ^ , !H 

n^iia^aiipf ws^b i 2-3 s g /m 2 (Disi^iip ^ ti§ o^t fcff * 

0 1 0 g / m 2 * A £ fc , SJjft^«Wtt(Ct3ti9^X«^^^$tt^<<, 

^ 5 tf T S3 «0 ffl i« 3t ifi tt - L * s * < * 9 , Hi JBd 8itCtCft4<ft5o * > = * b ft 

fc ft £ o 

[ 0 0 2 7 ] 

^-^-AU>y(Oo-yuaffi*ttB»E^l 0 0 - 4 0 0 k g/cm , J: 9 » * L 
(111 5 0-3 5 0 k g/cm(^|5fflT*IBfifi^tLSo 1 0 0 k g/cm^ltfc^i&l 
ftspittS^Wkfti*. 4 0 0 k g/cm^gi^Htll^K 4^ T-ifiS^(STLt 
. iSftii^fiTt 2) 0 4 fc It « ^ *s ^ C T a «K 3t iR flS ^ ffi T "T 5 □ *uvy<OP-/uffl 
* , n°pf ^SSt5f:^C5 0- 9 5 0 C^fa|tMlt^(/)^9^ 5 Ot^it 

[ 0 0 2 8 ] 

- * , *55W<0^9trTH3®Jfflifi53tiR)Ktt, «JEiliSlAEl±^ 2 0 k g/cm 2 Cio 
tt 5 , IESlti¥/f«^ 5 0 - 1 0 0 %HlltS^^II t^o 
[ 0 0 2 9 ] 

: : *«W^^7ifTHi»Jffli«Jl£:iR tt , U '/ y tf T 84 co <^ co ft ffl PS S 
it "C (t ft < , a Kg Hi JS'J # ^ ^ K £n <d PR BO **i;*iPtfc58li<«flt5: i 

[0 0 3 0] 

< m m m > 

HTCtl 0tj ^ ^ it T * K A f* W ^ I ft W i" 5 □ ft *3 , M ^^SR&U^li^ft^Jx* 
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4 U R 0 M * % £ * -r „ 

[ 0 0 3 1 ] 

( *te 0ij i ) 

fii^O. 2 // mB<p*t«Ifi (S„ B „« ; LX 4 0 7 B P / B * If t V ttS) 1 0 
, 7 U — (fflfi^ ; 5'/H>7*!7'f h 9 O/x^y/VA- KttS) 6 5 SB , 7 7 5 ^ — h 
* W - _±m »U ;^-f F'7^!)V F/ta-/^}±|) 2 5 a, ( jg 

» B »« ; FMT 9 0/7r^vf y ?ttl) 1 0 SB tf> JS ffi 1 0 0 ^{CM LX ftWcM t L 
T* 1 ) 7^ h y (SbU ; 7a>T4 OM/H^il) 0. 3 SB £ ??S L 

, * 7 U ;* # ft « Sr ffl ^ T * \c ft ft L . @i5)SS6 5 %ff)IfH^f(«?:II Lfc, £ 

^ ft sk (c , p m m t l -c * 7 r u v m f> a> -> 7 a (fi n B B « ; lb2 7 oo/fiftitfs) 

0. 3 $|5 , ^^JtLTy^Sg^^^/uft-CA^/u (B*tp D pftlK) 1 SB , 7 ^ u > - 
^^v'x^ll^fryTy^ ( AS ft fife X is K ) 8 §|S £ SB L , Hl^ftSe 0 % (D i 
i«^t#fco :*il/u-K3-^t\ 1 1 i # )t I l 3 g/m 2 I: 4 5 i 5 l: 1 1 > ft 
'ML, m X ffi £ # tc o $ <b l£ 1 1 = 7 7° <D 7 — /< — 13 u >- 7* £ ffl V > T , 41Q-/HBS7 
0 °C , Xf-K 4 5 0 m/», X 3 0 O k g / c m f*l ITltM 1 i 45 ^7 ^ 

T PP JSU ffl A 3t St 4- # fc . 
[0 0 3 2] 
( H J6 2 ) 

SS^O. 5 nm»if$taifi (SnU ; MH5 O 5 5 / B 5 SB , 7 

l- — (g D U ; >)/H7*7^ t- 9 o/iyy';i/A- Ftti) 6 5 SB , f 7 U - h 7 
- _Li§5 d d d^ ; ^'7 7" y y h/t ^-^-|±i) 2 oSf, SOi^^*;uy7A ( jgj c « n £ 
; FMT9 0/77^^7^ 7 7 i 0 SB <7> ft & « » 1 0 0 SMC *f L X ft ft #J t LIS 

yr^y/U^-7-hy>7A (iffi.&£;7n>T4 0M/;£&-£-j5fc»l) 0. 3 SIS £ 8S 2>n L > # 
^ 5r ft SI £ ffl ^ T t' y> ft L , ii»ga6 5%©If^f S^IlLfc. r W # ft 
St, lflltLt777yy|*/^>r)A ( ffi p°p £ ; L B 2 7 0 0 / iff ft ft ¥ iS ) 0 . 
3 SB , S*£iJiLTy7^^77/WkT/u^A, (B*^p D pftXM) 1 SB . * ^ U V - y * 

•/i>*I^#777^ ( Jfi ft j£ x n K ) 8 SB £ ffi L , II»||6 o%©tis 

£ l# ft 0 U5:7"l'-F3-n-, ^X*7)S>tffil3g/m 2 ItftSi 5K»I. ftlL 

, & x m & n it o £ e> ic 1 1 = * -t* © * — i^y^^f ^x, 4in-/nai7 ot 

, X fc° - K 4 5 O m / ft , M X 3 0 0 k g / c m T' j{l 1 L t H t W 2 > 4 5 ^' 7 t' 7 fP 

[ 0 0 3 3] 

(»M3) 

7 W — ( ffi p B p £ ; <7 h 7 * 7 h 9 0 / ^ 7 >f /U ✓> — K ®t ) 6 0 SB , 7* 7 5 ^ — h ^ 

— pp i& ; ^ w K7/P y h/t a-A-ti) 2 oa, swRi^/^y ( a R D 

* ; FMT 9 0 / -7 y << 7- y ? tfc » ) 5«RS«>S-g-jK^l 0 0 |i|I*f tt^ti i: Lt'f 
PTi'P/^tMn (InU ; 7nyT4 OM/Ii^iS) 0. 3 gp 5r 8s iP L , tj 
^i'^»ft*Srfflv^T*i:»»L > H«^-»aE6 5%©«»»1B:a[Sril«ELfc. r <o ft ft 

it, liMi LT7f7 y y»*^-y7 a (g n U ; L B 2 7 0 o/iftftf f ) 0 . 

3 SB , SiJt lt y ytIX7y^fkt•^^^ ( 0 * a p b b ft x m ) 1 gp , 7. u > - 7* # 

y^y*l^{*7 7 y ^ x ( Jfi ft fig X M m ) 8 ffi 2r Sd ^ L , B»»i«6 0%fl)aij| 

Sr t# fc „ ?r 7* u - K a - ^ X . £ X * # >t B 1 3 g / m 2 C45i5C»i, fill 

, tl«5:#fc 0 S b t- 1 l iy/fflx-yw* uy^^ffl^t, #1 o - /i/jSIt 7 0 °C 

, xf-F 4 5 0 m/i\ X 3 O 0 k g / c m X fek M L X ^ffi. &l 3 t & 5 7* 7 bf T P[l 
WJ ffl * )t W «S * » fc . 
[0 0 3 4] 
( ft fifiE 04 1 ) 

6fti s O. 5 5 jj mO^^^Iift (SpU ; MH 5 O 5 5 / B *f tyfiS) 1 0 S|5 

, y u — ( S p d p £ ; 7 ^ h 7 ^ 17 -Y h 9 0 / ^ > ? ;V — K tt S ) 6 5 a, 77;^ - h 
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^ v _ _(jg5 g, £ . ys ^ k 9 7 s U v h / t =l - ;< - tt m ) 2 01, St?KS**'>^ ( ft 
p°b * ; F M T 9 0/7r^-7f-7?ttS) 5»©S"&«»1 0 0 » *t L T 5> « M t L T 
*17^ y/Ht M n (IS* ; 7P7T 4 OM/M^lll) 0. 3 g|$ £ gs *P L , 
77 7 u 7 5^ fc 1* £ ffl ^ T ?K lc 5} fit L , B B # « S 6 5 % n M * 4 t> ft WL £ M S L fc . r © # 
SSC, itIIJi: LT^rT !) >i*/l'v'!>A (SnU ; LB 2 7 0 0 /i5ftft¥i) 0 
3 U , if It Lt y ySiXr/MbT^^/i/ ( 0 *$ppftli) 1 £P , 7 ^ U V - 7" 

8 £ SB ^ L , 1»»8I60%©|I 
fft Sr # fc o Ka-^t, & X * it ft B 1 3 g / m 2 f 45 i 5 Cil, $fc « 

L , ^ X 3ft *■ # fc . $ tic l l = v -f <D 7 - y< - # u >- ¥ £ ffl ^ T, &«d-a-?&*7 0 
°C, Xlf-F 4 5 0 m/», l£ BE 300kg/cm T?*D.aLTJt««lt>ScS*^«* 
»1t . 

[ 0 0 3 5 ] 

( Jt IS 0H 2 ) 

fiil^O. 3 (im©f"St*ifl ( ft p n p £ ; n--<^^HP - 1 0 5 5/n-A&/N- 
7 ft M ) 5 SB , ? U — ( ft p°p ^. ; 7 A' h 7 ^ 7 --f h 9 o/xyy/i'^ - KttK) 7 0 $15 , 
=7 v V ? is — J_ft p°p * ; -Y F'77"y V f/t a -^-?iS) l 5 u . at/RS* 

A -> 7 A ( 45 ; F M T 9 0 / 7 7 7 x y * tt S* ) 1 0 « © & « » 1 0 0 ffi fc. *f L 
t^Sit LtJK!i7? y/vK+ h y (j^ p D p4p;Tn^T4 0M/^:M^i5icK) 0. 

3^^'^JPL, 77 7 ^757fSC«£ffl^T7.Mc5j-i£L., [S 1* it 6 5 % » ffi *4 # ffe £ P 

£ L fc o " ©fttSlC I/fSIt L"C^f7 y Vi*/^>7 A (ftp°p£;LB2700/ 

ifi ft 3* » ) 0 . 3 g|5 , 8iSHt!)y|i^r/Hl:t^-SA/ ( 0*tn B pftii) 1 *B5 

xf i /y _ 7 ^ .^ x yjtf , 7 ^ ^ (teMxM) 8 sr & m -a- l , @ & & m 

& 6 0 % (7) ^ X m £ W fc o C tl ?r 7> - K 3 - ^ t\ a X a ^ >t ffi 1 3 g / m 2 

5 fc & X , & L , ilSS^Sfc. $ <b fc 1 1 = y 7° <D 7 - - 77 v- > y* £ ffl ^ T , &m 

p-/Ha$7 Ot, 7 fc° — K 4 5 0 m / ,fti±300kg/cm f»ILTJtii2 

[0 0 3 6 ] 

( it m M 3 ) 

t##0. 3^m»S*tl«ft (fifi*;V1 0 0 4/B*^*>tt8) 1 0 » , ? 
(fnU ; 7/^7*7^ t- 9 0/iy^'/W>- Kttll) 5 0 #15 , T7 U - V t> ^ 
- _±m p°p * ; ^ 4 K 7 -f V > h / t a - - tt K ) 3 0 Stf^S*/^>^ A ( ft B "p ig, 
; F M T 9 0/77^^7 y ^ tt SS ) 1 0 g|5 K> )g 11 14- 1 0 OaftiCML-XjfrWtMb L T ^° 
yr^y/i-^T-hy^A (fSS« ; 7nyT4 OM/Ii^iS) 0. 3gB?ri?s7JPL, * 
v u^^t«?rl^t*i:^t L, @»^*§E6 5%w*»^-*«Sr»I«EUfc. r ro 4> #c 
iC, liSt L7X77 U y|*/l/7^ (ffi„U ; LB 2 7 0 0 /2ftft¥S) 0 . 

3 as , s ^ t l T y > ^ .7 ^ /wt; ~c A/ c b * a a ^ x ) 1 ss , 7 ^- u >- - 7" ^ 

-^^^#S-g-#:77 7^7 ( JiE ft file X * K ) 8 as £ E L , l»^ilt 6 0%©ai« 

# „ rji^7*v - K3-^t', m X ft /55 [B l 3 g / m 2 C 4 5 £ 9 C i I , Kit 
^ X & # /c „ £ t> (- 1 l^yT'iDX-X-AuyySrl^t, ^Ip-/HBS7 Ot 
Xh'-F4 5 0 m/^, 8E 3 0 0 kg/cra T?*Q ! SLTtt*fc#l3 ( t&53fciR*ft£*# 

7c o 

[ 0 0 3 7 ] 

* in #j i ~ 3 , tt ist w i ~ 3 (75 fffi m * « ^ * -t" a 

[0 0 3 8 ] 

[ * 1 ] 
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[ 0 0 3 9 ] 

( p p p « I ¥ ft *■ 2fc ) 

* ^ ^ > us , 86 x m '\± . e &m^tRm. x r it ¥ » « , m ^ « % 

, W T ^ ± 9 d L T * *6 fc ffi X fc 5 o 
[ 0 0 4 0 ] 

[ S! X 2S ft ] ilftw y u - K co #c ffi £ @ ft till #J £ L 0 

0:^U-r r >rv^(7)5ls^i5Bfctbix-f, H S ^ ^ i x a? *T f£ 0 x : zf V - T ' j > >f <d 
5S £ *s IS h , !SIt(7)iX^iI 0 

[ 0 0 4 1] 

Oift^fr^asBfcibtlft^o x : % K tf h & IS «> k tl 5 0 
[ 0 0 4 2 ] 

[ a a % iK it ] j is p 8 i 4 2si:?c tt h ft ^ s m m ft m m <n it r m t+ & m 

^ . 7 5° )t R * m IfcLtio 
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O : 8 0 % ± , X : 8 0 % * ; M „ ft & * W * 3* => F*3 60 ic * ii fi'J 3t fit "C" fc 5 „ 
[ 0 0 4 3 ] 

[ISIt¥iiS] h#^77t«fflL., 2 0 k g / c m 2 i;fc(t5 

O : 8 0 % &L _k , X : 8 0 % * ffi „ t£ to , t t © A ^ a ft O t ? liif f ffc 5 „ 
[0 0 4 4 ] 

|(S«a«Ij|IJa*:*«^JSiJ^S:^7K'TBJMatt»tik«l«rfflv^ til ft l 

7 5 gjU *fi 1 0 % g|5 1 0 m m X 1 0 m m @ FJf , 4 7 4 7 fll + CO ^ & * £r filj ^ L „ 

0 : mmxm-gz 3 o mmm , * ■. m&xmm3 o m^xi--* # *j , ato^^artoft^ 

[0 0 4 5 ] 

1 * H <Z> » * ] 

K±l¥R©i:*J9**WK:J;*t«, * -v * h - h & ^ f * * tit £ W £ m £ L n fi * u 
> y ^ a L T # ti iti * ffi T ^ C T , t£ ¥ it * & 6 tMi F^^^tft 

# -r s ay it r & co m. 9$ f/j t£ ffi t 33 i n % r tt h i§ ^ & m » * n , ^ 9 t* r ai m /b t l r 
co ig t± m x. fc us ft r co ^ 7 t- r m % m rm ^ m i?i z n z> * 



